Enalapril alters expression of key growth factors in experimental diabetic retinopathy.
Angiogenic factors such as vascular endothelial growth factor (VEGF), erythropoietin, and angiopoietin play important roles in the development of diabetic retinopathy. However, the suppression of a single factor does not inhibit angiogenesis completely. This study simultaneously evaluated the expression of several angiogenic factors in the retinas of diabetes-induced rats and determined the effects of an angiotensin-converting enzyme inhibitor (enalapril) on the expression of angiogenic factors. Diabetes was chemically induced by injecting 14 of 21 Sprague-Dawley rats with streptozotocin. After induction of diabetes, enalapril (10 mg/kg) was administered orally to seven rats. The rats were divided into normal, diabetes mellitus (DM), and enalapril-treated groups (each group, n = 7). The eyeballs were removed at 8 weeks after the induction of diabetes, and the retinal expression of VEGF, the signal transducer and activator of transcription (STAT)3/5, erythropoietin, and angiopoietin were examined using immunohistochemistry, RT-PCR, and Western blotting. RT-PCR revealed that the expression of VEGF, VEGF receptors, STAT3, erythropoietin, erythropoietin receptor, STAT5, angiopoietin 2, and Tie2 mRNA increased in the DM group, whereas angiopoietin 1 expression decreased. The enalapril-treated group showed no increase in mRNA expression of angiogenic factors. Immunohistochemical staining and Western blotting showed that the expression of VEGF, STAT3, and erythropoietin receptor proteins increased in the DM group but not in the enalapril-treated group. Erythropoietin and angiopoietin proteins were not detected by immunohistochemical staining or Western blotting. STAT5 protein expression was detected only in the DM group using immunohistochemical staining and Western blotting. The mRNA expression of the angiogenic factors VEGF, erythropoietin, and angiopoietin 2 increased in the DM group but not in the enalapril-treated group. In contrast, angiopoietin 1 mRNA expression decreased in the DM group. Enalapril treatment prevented increased angiogenic factor levels in the retinas of experimentally induced diabetic rats.